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dimension k—r). Thus, if P denotes 
ycle, and if ¥ is an-r-dimen- 
on. Af, the correspondence 
incidence number of the cycle 

‘measured by.the-integral: over Y: § 

'Y}. The cycle X(P) may be , } 

iris’ of certain basic characteristic | ( 
jainder of the paper (§§ 4 and 5] is con- 
cal formulas for the coefficients of this 
iso derives the Gauss-Bonnet 
Ann. of Math. (2) 45, 747-752 
Chern, Proc, Nat. 
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PONTRYAGIN, L. S. (Ponty jagin) 


nik - on 7 
Sphere into 5 Sphere,” . 


on of Reflections of 5 


(43, pp 193-220, 1951. 


"yocal Method of Investigati 
Usp. Mat. Nauk Vol. 6 No. 


U-1635, 16 Jan 52 
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1. PCNTRYAGIN, L. S. 

2. USSR (600) | 

ie tigsiod and Mathematics 

7, Works on nopeleey and Other Fields of Mathematics, P. S. Uryson, 


‘(2 Vols. Moscow-Leningrad, State Technical Press, 1951). Reviewed by 
L. S. Pontryagin. Sov. Kniga, No. 1, 1953. 


9, @PrReport U-3081, 16 Jan. 1953, Unclassified. 
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FONTRYAS OT, I L. 5. 


7 Sa 
& 


USSR/Mathematics ~ s Regulation Sie a aug 53 


; "The Cayce of Certain Elenentary Transcendental: 
_ Functions ,". (Supplement) “lL. S. Pontryagin, Corr- 
“Mem, Acad Sci USSR 


“DAN SSSR, Vol 91, No 6, pp 1279-1280 
* States that the results (namely, the conditions for 


-the stability of function H{iy)) of the present 
Goalie and of his earlier work (Iz AN SSSR, Ser 


6, 115, 1942) are connected with certain 


“problens in the theory of regulation. Notes that — 


i 
275782 


- these results are completely applicable to functions 
'.of:a somewhat more general kind than the so-called: 
-.guasipolynomials H(z). ~- n(zy e*) (here h(z,t) = oS 
a iat ) discussed here. Fresented 10 Jun 53. 
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chim and: by Vi-Ay Rohlin to aay ‘the sianteny clagst- 0 0 fe - 
fication oroulen for maps of 5** jn-S" [see-L.°S..Pon- 7007 : 
tryagin, C. R? (Dokl.):Acad. Sci. URSS (N,S.) 19,.147-149 : mas 

938) ; 70, 957-959 :(1950) ;, MR 13,°57; V. A. Roblin, ©: ak a ... 
ibid. (NS). 80, 541-544; 81, 19-22" (1951); 84, 221-224 Bere Ove Wee ne ae ae 
(1952); MR 43, 674; 14, 573}; . ; 2 
<Chapter-T consists ofa study. of anoolls (differentiable) ae ee 
‘manifolds.-AL*. ‘This: sey. is taken’ considerably further” ~ 
han'-is ‘required “for: the subsequent applications. Of-. 
particular ‘value. is. a: comparatively simple ‘account . Offs 
the: Whitney: ‘theorem: on the: smooth | -embeddability, Be es 
‘of M* in B24, Euclidean’ space: of (2k-£1): dimensions, » 
“and a ‘discussion. of: the. properties of. the singular. points *° 


fa" Gare map of M*: in’ Ren Pahl, Pero: xe a 
2h: 


eect 
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RTRYASIN y Le 3. icorr, Hem. } 


"Certain Mathematical Problems Arising in Connection witii the Theory of Opti 
i ry Optimal 
Systems of Automatic Regulation," ; 


paper read at the Session of the Acad. Sci. USSR, on Scientific Problems of Aut ti 
Production, 15-20 October 1956. : paces 
Avtomatika i telemekhanika, No. 2, p. 1%2-192, 1957. 


9015229 
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_ oedul 5G, Trudy "50, V. 1, deot. Hypta., "Phystes 8tVO AN HGR, Monoow, Baye aay: yp. 
Ch 


Saaction of Mathematical’ Problems in Phys 
Reports. by. the ‘following, personalities are included: 
Belkina, M. G. (Moscow). Electromagnetic Wave Diffraction 


on Ellipsold of. Revolution and Disks. 


Boltyanskiy, V. @. (Moscow), _ Pont in, L. (Woscow). 
- On Equilibrium Stability of the ie Relay hae Si ordi 
Differential Equation. 


Boltyanskty, V. @. (Moscow), Ganlaslidze; Re V. (Moscow), 
Pontryagin, L. S. (Moscow). On the iuarcats of 
Optimum Processes.’ 


Bonch-Bruyevich, V. L. (Moscow). Ona Problem Relating 
to the Quantum Theory of Many Bodies. 


Viadimirov, V. S. (Moscow). On an Integral Differential 
Equation. © 
Card 73/80, 


ee er et care See Leena Oi 2 Sacanemes 
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PONTRYAGIN, L.S.; MISHCHENKO, Ye.F. 

i Ps : 

‘. Pavel Sergeevich Aleksandrov; on the occasion of the 60th anni- 
versary of his birth and the kOth anniversary of his scientific 
activities. Usp.mat.nauk 11 no.4:183-192 Jieakg '56. (MURA 9:11) 

(Alekeandrov, Pavel Sergeevich 1896-) 
(H4bL i ography--Mathemat ion) 
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Let the state of a physical system be described at = 
ector function, ¢(f). with components =, - i 
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“AUTHOR: PONTRYAGIN, L.S. 38-5-2/6 


oo ee 
TITLE: Asymptotic, Behavior of the Solutions of Systems of Differential 
re ‘ ‘Equations With a Small Parameter in the Derivatives of Highest 
‘Order (Asimptoticheskoye povedenie resheniy sistem differen=: 
tsial'nykh uravneniy s malym parametrom. pri. vysshikh proizvod- 
PERIODICAL: : Izvestiya Akad Nauk, Ser Mate, 1957, Vol.21, Nr 5, pp-605-626(USSR) 
ABSTRACT: The author considers the system 
(1) €% a eed 
¥ = BX 
where x and y. are k- and l1-dimensional vectors and the 
. degenerated system 
(2) £(xsy) = 0 
0 F = e(xsy) 
The asymptotic expansion of the solution 
(3) | x= x(té) 5 y = ¥(t€) 
of (1) is obtained which holds also for t = 0 and the 
a 
magnitudes of order é° 2 and eélne. are taken into account, 
while the magnitudes of order € are neglected. The deviation 
wes of the solution (3) from a certain k-dimensional plane is de- 
_» CARD 1/2 termined with the same exactness. 
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RAO BERTON PESO 


i Asymptotic Behavior of the Solutions of Systems of Differential 38-5- -2/6 
Equations With a Small Parameter in the Derivatives of Highest Order 


The main results of the paper have been already announceds | 
(Doklady Akad.Nauk 102, 889-891, 1955). 


SUBMITTED: May 9, 1957 
AVALLABLE:s Library of Congresn 
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“Optimal Processes of Reguiation," 
paper submitted for Eleventh Intl Congress of Mathematicians, sdinburgh, Scotland, 
14-21 Aug 58. 
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ESTAS ASSES B IG RE PENE ED ASTD AEST BOA LR SO SEIN DS BT CAGE STNE FENG 
. 32865 
3/044/51/000/0+2/020/054 
[6.3400 16,6000 (113%) 2910595 : : : : 
-AUTHOR: = Pontryagin. L. S. | 
TITLE: . Systems of ordinary differential equations with small 


parameters on the highest derivatives © 


PERIODICAL:  Referativnyy zhurnal, Matematika, no. 42, 1961, 35, 
: pe abstract 12B155. (Tr. 3-go Vses. matem. a"yazda", 


1956. T. 3. Muy AN SSSR, 1958, 570-577) | 4 


TEXT s: The lecture is devoted to 3 survey of the results 
obtained by L. S..Pontryagin and his disciples. on the domain of 
systems with smail parameters and the relation of these resulis with. 
earlier investigations. The author mentions that a rigorous investi- 
gation of many questions of radio engineering igads to the necessily 
of investigating the solution of the crdinary system of differential 
equations ; 
Ex = f(x,y); ee 
ta 


BO 


y »~ elxy) 


4 k. 4 2 . ‘ 
whore x = (X'gouep © a Yt (Y sever ¥ ) axe the unknown functions of 
the time,E >0 is a small parameter, where magnitudes which are small 

Card 1/4 
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32865 
$/044/51/000/0:2/020/024 
Syatema of ordinary ai fferentiasn aes G:.:/C355 


of one or another order in € ure nagigsted. Jn ether words: The 
asymptotic series axpansion ; 


ae P(E y = ¥ ( (2) 


it 
-— 
foe 
« 
ww 
dl 


of the solution of (1) and the calculation of some terms of this 
series are to be investigated. Goncerning "the syatem of quick moticns* 


Ex m= ffx, y) (3} “a 


(y is a constant parameter) the essumption is made that each sclution 
of (3): tends for +4 m to an exponentially stable stationary solution 


ee Che Sy ck ) (4) 


i. eo either to a position of gquilibrium or to a iimit cycle. The 
solution (4) depends on the vector parameter y and maintains its 
_gxponential stability ina cartain domain [of this parameter. Under 
the approximation of the point Ylt) to the boundary of [ the stationary 
- solution (4) doss no longer exist, or in any case loses its exponential 
atability; a more complicated transition. prosesa cocurs. 


Card 2/4 : " 
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32865 
3/044/6:/000/01 2/020/054 
Systems of ordinary difterentisi . 4. .« c.tt/crss 


4, If the stationary soluticn (4) 18 a position of equiltbricam, then 
the asymptotio series expanaion of the solution of (2) in terms of 
integer powers of € in the domain was inveatigated by AN. Tikhonov 
and his disetpies. The transient process waz investigated for the 
first time by the author and Ys, F. Mishchenke (R Zh Mat, 1956, 2983) 
for the case, where the position of squilibrian vanishes because of 
the "union" with ancthar unstable position of equilibrium and where 
the stationary solution arising by the transient prosess is again & 
peaition of equilibrium. The saympiotic axpanaion of the solution on 
the "cransition interval" was datermined under sonaideration of the 
terms es and E tn E-and under neglect of the tering & 4 the pericdats x 
solution ef (1) and tts period are calculated with the same exactness. 


2. If the stationary sclution (4) is pariodis 


rn (gry r}ever, 


with variable period E€T(yv), then the author and L. V. Redygin have 
proved that the "averaging methcd" 2an be applied which has been 


Card 3/4 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4" 


“PPERONED FOR RELEASE: aed tee SEE RDP Se: ponte eot tee 200! 4 


Systema of ordinary differantias: . . . Crt} 


32865 
sfougs 7/000/012/020/054 
C333 


formerly elaborated for the case cf songstant (N. N. Begoiyubov and 

Yu. A. Mitropoltsakiy, Asimptoticheskiye metody v teerii nelineynykh 2 
kolebaniy [- Asymptotic methods in the “heory of non-linear oscillations 
‘Fivmatgiz. Mo, 1958; R Zh Mai, 1999, 2786K)., Purthermore, there was 
oonstrusted an approximate aciution of the system (+ ‘) with exactness oy 
up te the terms E _ The periodis solution cf the system (i) is in- 

vestigated with the same exaciness. The appearance of a "discontinusus" 
solution -in the multivibrator is described. 


Note of: the reviewer: The authcr and Ye. F. Mishchenko published a 
detailed inucet lee tt an of sasa 1 (R.Zh Mat, 1958, 6709, 67:2). In 

the casa k L= 3, Ys. Pu. Mishchenke sentinnued the somputation, and 
found the tenn with order & (R Zh Mat, 967, 105147). The investigsdion 
of gana 2 wan published by the auther and L. V. Redygin (R Zh Mat, 
196%. 48207 and. Doki. AN SSSR, 1950, i353), No. 2; 295-260). 


[Abs tracter’ s note: Complete translation. | 
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“qygHoR: — Mishohenko, Y®.P. and—Pontzyagin,,..S-,. Corresponding. 20-12005+10/67 
oe es . Member of the Academy of Soiences of the USSR 
oS RTTLE: . ‘The. Proof. of Certain Asymptotic Formulas for the Solutions of 


Differential Equations With o Small Parameter (Dokazatel'stvo 
e nekotorykh asimptoticheskikh formul alya reshenly differentsial ‘nykn 
_uraynenty 8 malyn parametrom) 


‘ PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 120, Nr 5, pp. 967-969 (USSR) 
ABSTRACT: © In [ret 2] Pontryegin calculated the formal asyaptotic expansions 
--. of the solutions of the system 


eet. pital k 1 1 
- Exc = f (x pcos yk o¥ poossy ) 


e : ag — 1 
ee (1) hin B(x! poosxn0¥ ne000¥ ) 2 
Be (Gets. 009K) (defn. ° og) oe Say 


in the neighborhood cf a poiat for which det 25 I- O. These: 


expansions were essentially applied in [ret 1] and in the 
joining paper of Mishchenko fet 2] » In the present paper it 


: . is proved that these formal expansions really approximate the 
cara 1/2 solutions of (1) with the given exactness. The proof consists 
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The Proof of Certain: ‘Asymptotic Formulas for the Solutions of - 20-120-5-10/ 67 
Differential Equations With. a Small Parameter 


4n the construction of a "fabe™, 1o@0 of a narrow closed : 
neighborhood of the formal SPPPROSIMAESODE: Tre diameter of the 


“tube tends to zero with é* » a> QO. It is proved that. for initial 
values inside of the tuba the solution also’ runs inside of the 
tube. 

There are 3 Soviet references. 


SUBMITTED: March 6," 1958 
 L, Differentizl equations 
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PERIODICAL 
1 Uspekhi 
ABSTRACR, ee matematicheskikh nauk, 1959, yo) 14 
. : 8 . ) N: . 
4 connected representation of ee Topp 3-20 (UssR) 
8 announced aly ; 
eady 


in earlier pa 
Pers of the author ang his Pupils y 
8 G.Boltyanaki 
Na 


Pontryagin 
at the Ma 
hase ac. thematical Congr. 
7 references, 4 of which ase so ae rneurat in 1958) 
= viet, and 3 American. 
can, 


SUBMITTED, October 8, 1958 
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AUTHORS: ‘Mi shchenko, Ye,F., Pontryagin, LS). SOV/38-23~5-2/8 
TITLE: : The Proof- of Some. Asymptotic Estimations for the Solutions of 


: Differential Equations With Small Parameter in the Derivatives 
PERIODICAL: ‘Teveattya Akademii nauk SSSR, Seriya aatenaticheska a, 1959, 
we, . ~ Vol 23, Er 5, pp 643 - 660 (ussRy 

= ABSTRACT; In (Ref. 1° 7 there were obtained forns) asymptotic expansions 
for the solutions of 

et ata el cake gto glyen, oe 

(1) . ie : (i = 1,...,k; J Dede d) 


i 
ie |-0 


In-the- present’ paper- the: authors: prove: that ‘these formally 
calculeted- expansions ‘really approxiuate: the ‘solutions of (1) 
with given exactness. By linear ‘transformation and choice of 

a new independent variable (1) is brought to the form 


Cara 1/2 
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on - 66154 
— 4604)— 16.7510 ; . SOV/20-128-5-6/67 
AUTHORS: Mishchenko, Ye.F., Pontryagin, L.S.,Academician 

TITLE: One Statistical Problem on Optimum ontrol 

PERIODICAL: Doklady Akademii nauk 5S5R, 1959, Vol 128, Nr 5,pp 890-892(USsR) 


ABSTRACT: The point z ig called controlled, if ite motion is described 


by ; 
ei 1 n 
(1) eee tae Lee U), iet,...,n, where y is a con- 


trol parameter, The point Q is called random, if the distri- — 
bution of the Probabilities of its possible positions satis. 


Ref 1/: 2 
2) Bi ae): Bee tg 3s 
Ox*9x) Ox” 


If the initial Positions of 2 and Q are known, then the pro- 
bybility that 2 meets the neighborhood ae of 2 within a 


certain time interval BS tt, is a functional of the con- 
trol u(t). The control u(t) is denoted as optimun, if this 


functional attains an extreme value. The problem of optimum 
- Card 1/2 control can be Solved, if the functional is known. In the 
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= 66154 
. One Statistioal Problem on Optimum Control SOV/20-128-5-6/67 
present paper the authors show that, if 2. is a sphere 


with the radius € » the main term of the functional has 
the form oe 


(4)? (x,6,0), | 

where x is the position of Q in the moment 6. The authors 
give the outlines of a Scheme for the Calculation of the 
main term without proof, ; 

There are 3 references, 1 of which is Soviet, 1 American, 
and 1 French, 


ASSOCIATION: Matematicheskiy institut imeni VA. Steklova AN SSSR. 
“- (Mathematical Institute imeni V.A.Steklov AS USSR) .s 


SUBMITTED: July 15, 1959 
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AUTHORS: Boltyanskiy,V.c., Gankre ; : 
eek eees ~~ and Pont ‘in, L.§ 


‘TITLE: Theory of Optimal Proceaega. I Maximum Principle 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya matematicheskaya, 1960, 
Vol 24, Nr 1, pp 3-42 (USSR) 


ABSTRACT; ‘The paper contains a detailed representation of the results 


Mathematical Congress in Edinburgh L.S.Pontryagin has 
reported about the most essential results. 
There are 10 references, 7 of which are Soviet, 1 German, 


SUBMITTED; May 14, 1959 
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AUTHORS; Pontryagin,L.s. »Academi cian,: ty : : 
- and Rodygin, L.V. - ; : 
-. . PIPLES rhea Solution of a System of Ordinary Differential 
te Equations| nvolving a Small Parameter With the Derivatives 


PERIODICAL: Doklady Akademii nauk SSSR, 1960,Vol 131;Nr 2,pp 255-258 (USSR) 


_ ABSTRACT: the authors consider the behavior of the solutions of the 
. : ‘system of differential equations 


; d dy — 
(1) ; oe 7 tx.5); st = B(x,y), 
where X= (X45++4,%,), Y=(Vqy-0e5y)) on a finite interval. The 


Union Congress 1956 are Biven (conipare [ Ref 1 


: There is 1 Soviet reference, 
SUBMITTED: December 11, 1959 
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TITLE: Periodic Solution of a System of Ordinary Differential Equations With 
-a Small Parameter Attached to the Derivatives 


PERIODICAL: Doklady Akademii nauk SSSR,1960, Vol, 132, No. 3,pp, 537-540 


TEXT s The eutber consider the system 


‘ d 
(1) ef 2 (xy), © a(xy) 


where x = Gee x Me y= (¥, 226 9¥,) | », E> Oy the vector functions © 


f and g are three ides continuously differentiable. It is assumed that the . 
se lea Nyseeny kn of the. syetem. in variations 


(3) 5 < f(x,y) nue EO 
where f (x,y) = | aera and x xt (by) 


a y oy; “| is the single non- x 
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“Pariodic Solution of a System of Ordinary ' 8/020/ '60/132/03/14/066 
Differential Equations With a Small Parameter Attached to the Rerivativer 


Heenarated perradia solu lon (perdi Oy) af 


sj of aa A ; 4 é 
(8) We r(¥ey) ’ 4 


¥Y = oonat - parameter, are di fferent from 1 except of one multiplier. ‘the 
authors introduce. the ey system" ; 


fee (a) a _ ay) - FGI ae aa¥( Tsy),y)at = < g [ x( Poy)ir| dy 


= - where” (es x* (By) y y) and they assume that (4) has a | non-degenerated 
be _ position of equilibrium YS ; 


Theorem + Under the given assumptions, for: sufficiently small é in the neighbor- 
hood: of the cycle xh (7 v 5No d¥ot F (1) has a-unique periodic solution 
{xe ), y(t, €)% with the properties : Its period is € Ty, ) “OE? ) 


“and it holds Ly(t, é)- a J = O(€) . Here there exists a eae 
+ ¥(t, so) ("phase") , cussed: depending on t, with the property that ak 
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PHASE I BOOK EXPLOITATION SOV/5883 
_ Pontrya >» Lev Semenovich, Vladimir Grigor'yevich Boltyanskiy, Revaz 
Seer Gamkrelidze, and Yevgeniy Frolovich Mishchenko Hs 
Matematicheskaya teoriya optimal 'nykh protsessov (Mathematical Theory of Optimum 
Processes) Moscow, Fizmatgiz, 1961. 391 p. 10,000 copies printed, 
Edo: N. Kh, Rozov; Tech. Ed.: K. F. Brudno. 


PURPOSE: This book is intended’ for specialists concerned with the mathematical 
_ theory of optimum control processes. ; ped ee ¢ 


COVERAGE: The book contains a systematic presentation of results on the theory 
of optimum control processes obtained by the authors during the years 1956-1961, 
Some data obtained from other scientists are also included. The authors! go- 


‘compared with Bellman's Principle of dynamic programming. A series of Pea 
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TABLE OF GONTENTS3 | 
Introduction 


Ch. I. Principle of Maximum - 
1. Permissible controls 
2. Statement of basic problem 
3o Principle of maximum 
4» Discussion of principle of maximum 
50 Examples. Problems of synthesis : : ; 
‘6. Problem regarding nonfixed ends and conditions of transversality 
7. Principle of maximum for nonautonomous systems 
8. Problems with fixed time ; 
‘9. Relationship between'principled maximum and method of dynamic 


programming 
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= . $/569 61/002/000/002/008 
*. AUTHORS: . Boltyanskiy, y.G., Gamkrelidze R.Ve, Mishchenko, Ye. 
: , r F., and Pontryagin, L.S. (ussK) 
TITLE: _ principle of maximum in the theory of optimal 
processes 
SOURCE: IFAG} lst Vongress, Moscow 1960. Teoriya diskretnykh, 


optimal'nykh i samonastraivayushikhsya sistem. 
Trudy, Ve 2) 1961, 457 + 470 | 


rate — The general eptimum problem is formulated, as well as the 
hnide vend bes aletea tari by ili nikherd, Nhe n-Witenalonal phare- 


apace Kt ln Gandel dered, tie tlie ceeate dered bead oeede pret (pbrnih) Va der é 
eribed hy the vaeotor equatdan 
me, : a n , 
k= f(x, u), t= (f°, vos f 5 (2) 


is the class of. allowed controtlers. is defined as the class of pie- 
cewise linear functions u(t)», t, < + =t,. The optimum problem is 


formulated as follows: fhe two points §&, g, are given in xX"; it 
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is required to choose, among the allowed controllers, a controller 
u(t), so that the corresponding trajvctory x(t) of Eq. (2), defined 
on the entire interval t. =< + <=t., connects the points an 33 
(x(t, ) = ae x(t.) = E> and the integral 
: +3 

fh 

d £5 (x(t), u(t) )at | (3) ‘i 
1 


- is minimized. Any allowed controller which satisfies the above con- 
. ditions, is called the optimal controller, and the corresponding 
trajectory -- optimal trajectory. Depending on the choice of the 
function £°(x, u) integral (3) may represent the time elapsed, the 
Tuel, energy, etc. spent during the process. The necessary condi- 
tions which any optimal controller and its corresponding trajectu-~ 
ry satisfies, are expressed by the following basic theorem iy. cal- 
led the principle of maximum. Preliminarily, the vector xX of (n + 
+ 1)-dimensional space XM+1 is introduced, as well as the covari-= 
ant vector ‘) and the scalar function 
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‘Thereupon the Hamiltonian system of equations 


oe wD = HC, xy u) ie 0, ooog 1. 
ie -set-up. The ‘notation | 


- . M(@,°x) = sup H(F, x, u) bo Le ee 


"). ds.useds Theorem:i (principle of maximum): Let u(t) be the optimum 
controller and x(t) =- the corresponding optimum it aa of (2). 
ee Then the nonzero, covarient, continuous function W(t can be found 
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‘80. that. the coordinates xt and x° satisfy on the interval t, <t 
x t, the Hamiltonian system os ce 


Aon ts ae 


ple ad Nita pd dh jit dig ad gu Whded mare OeHeLUd Sb phdwas -—biGi alee 
Under certain conditions, the problem is equivalent to Lagrange's 
--.problem of variational calculus, whereby the principle of maximwmn 
|. @Oineides:with Weierstrass's criterion. The basic difference bdet-- 
*. ween. both formulations consists in the arbitrariness of the set .2 
(of the. values. of u) in‘the case of the principle of. maximum. The 
“Optimum problem for. the case of limited phase cocrdinates means 
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that only such allowed controllers can be chosen, for which the 
corresponding phase trajectory of (2) belongs entirely to a fixed, 
closed region G of n-dimensional phase space X®. In this case the 
“functional (3) is minimized. Further, a theorem is formulated for 
optimal trajectories which lie at the boundaries of the region G. 
In order to uniquely determine the optimum trajectory, a further 
condition has to be satisfied by the trajectory when it passes from 
the interior of G to its boundary; this condition is called discon- 
tinuity (jump) condition (as the covariant function ® may undergo 

a discontinuity). Points of the boundary g(x) = 0, which ries | K 
certain conditions, are called point of contiguity (junction). 
‘theorem is formulated which relates the discontinuity Penal ine to 
the points of contiguity. Further, a statistical problem is stated. 
The significance, for optimization theory, of the obtained result, 
has yet to be ascertained. It is noted, that it led already to the 
solution of a new problem "small parameter" for parabolic equations, 
the phase~coordinates are denoted by z. In addition, the point Q 
with propability distribution in the space R, is considered. It is 
required to select the controller u(t) of z so that the functional 
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where u = fat een) is the controlling parame ler. 

The motion of the point QeR be a Markov process. The 
probability density of the fact that the point Q, being in the posi- 
tion x at the moment G, takes the position y at the moment T, be 
p(y xX» &, y)» As a funotion of G and x, p(Q) XT» y) forms the 
fundamental solution of the Ae Ne Kolmogorov equation 


cy 92 ‘ oe 
BOs) eg (2) 


One supposes thats the right hands of (1) are continuous in all va- 
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riables and continuously differentiable with respect to 2A yaaw zy 
the ald(g, x); v'(G, XK); 45,5 8 l;+ee,n are defined ana continu- 
ous for > > 0 and arbitrary x6 Rj all eigenvalues of the matrix 
fy a4 (g, x) |} have a positive upper and lower bound for these va- 
lues of the arguments; pi(e, x) do not increase with |x| faster 
than ext 23 ge 
‘Let a certain small neighborhood pas of z (e. g.a Sphere with radius 


&) move with z. Let h(t) be a non-negative function h(t) €1, dee 
fined on the whole + . axis. Let ¥i(G, x, 7) be the probability for 
the fact. that the point Q, having been in the position x at the mo- 
ment G, meets the neighborhood Z. of z in the time interval (stam 


© (an initial position z(@) ve given), 
Probleme Determine u(t) such that the functional 
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26760 
Qn a statistical problem... 3/038/61/025/004/001 /003 
oe aa 0111/0444 
attains a maximum. The control u(t) thus defined and the correspond~ - 
ing z(t) are called optimal. Thus the problem leads to the maximum 
principle which often has been. considered by Pontryagin and others, 


if (7) is known as a functional of u(t) and z(t). This last problem 
ds considered in this paper. The following final result is obtained: 


Let Ajyoeees An be the eigenvalues of I ai I ; I a5 y the inverse ma- 


trix to || atd |, let G(G, ae, ”) 7 


4 ass(nie xs 2 (C Jo xI4 Z(G 
= exp{ ~ 


Leaz -o)]? : 
Let |x - 2(6)| > x5s where r is an arbitrary positive number inde- 


pendant from € ; 
then F(w, x, %) = &7? [tH G, x,€) +4 (G, x, ©) + o(en”?), 
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and“being a constant, not depending on the equations of motion of 
z and Q and being uniquely defined by the size of the ellipsoid 3 : 


- 12 2 
2 Aly i teeeet AL Hn = 1. 


H(Gx,%) = fas [p(e,x,6,y) [vt 28"(s)] 
4 o 


There. are 3 Soviet-bloc references and 1 non-Soviet-bloc reference. 
SUBMITTED: October 29, 1960 
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KOLMOGOROV, A.N., akademik; MISHCHENKO, Ye.F,; PONTRYAGIN, L.S., akademik 


. Probability problem of optimum control. Dok1l.AN SSSR 145 
n0.52993-995. '62, : (MIRA 15:8) 


1, Matematicheskiy institut im. V.A.Steklova AN SSSR. 
(Probabilities) (Automatic control) 
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- (Ordinary differential equations] Obyknovennye differentsial’- 
nye uravneniia. JIzd.2., perer. Moskva, Nauka, 1965. 331 p. 
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ORG: none : 


AUSTRACT? The pursue of one controlled object. by another controlled object in the 
case when the future behavior of the pursued object is not known to the pursuer is 
‘considered as ‘the initial problem. To simplify the deductions, the pursuit problem : 
is generalized and ‘converted to a problem of the theory of differential games corre~" 
sponding to the differential equation in vector form s ~ 


bee 


| FZ. Xm) LY G0), C1) 


tw 
where z= (2), 2 eee. 2") is the vectorof the n-dimensional Euclidean space, u atid 


v are control vectors (parameters), and X and Y are differentiable functions, To : 
Study the differential game (1), constructions similar to those used in‘ deriving the’ j 
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SOURCE CODE: uis/a040/66/90/00/0200/0299| 
AUTHOR: Plotnikov, V. Ls Pontryagin, Le Be (Academician) 
ORG: Gor‘kiy State University im. N. L Lobachevakly (Gor‘kovakiy gosuniversitet) | 


TITLE: On a. problem of the optimal control of steady-state systems with distritwted pera cf 
“meters 


SOURCE: AN SSSR. Doklady, ve 170, no. 2, 1966, 200-293 


TOPIC TAGS: optimal control, linear differential equation, existence theorem, uniqueness 
theorem ; 
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'. | functions (.< is the piacesins<suiotl boundary of the n-variate bounded region), ‘if M is the | : : 
fe ‘control region -~ a convex set of f vermissible controls forming the functional class D -= and df. 
-.| there exists at least one control {i (t) CD, for which I yH)< +2 (or (w) < D), then there | , 
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PONTUCH,.Anton (Bratislava, Zachova 5) 


Obstetric aspect of lactation, lek, obzor 3 10.3-4:166-173 1954, 


“1, %o Zenskej a porodnickej kliniky SU v Bratislave. 
_ (LACTATION, physiology, ) 
_ 8 2 
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| Seemed 

Significance of hemolytic disea 


ses of newborn for prenatal care, 
Bratisl.lek. —listy 35 noo2:65-73 31 Jan 55. 


1. Zo zenskej a eaten klin. LFKU v Bretimiare; 
dr. Sv.Stefanik. 
(PRENATAL CARE 
role in fetal erythroblastosis) 
(ERYTHROBLASTOSIS, FRTAL 


role of prenatal care) 


predn. prof, — 
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PONT 'UCH, Anton, NUDr,. 
enna SE OLE eenpentogrecin Se pea? 
Hemangioma Ga of the uterine cervix. Cesk. Eye 21 
o i no.5:420-421 Nov 56. 


1. I. zen. a por. klin. Aeaetwiage: prednosta pees Dr. Sv. Stefanik. 
. (TRLANGIRCTASIS 
* uterine cervix (Cz)) 
(CERVIX, UTERINE, blood supply 
telangiectasis (Cz)) 
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PONTUCH, Anton, MUDr. ;BARDOS, Augustin, MUDr. 


Technic of ‘conducting premature delivery with reference to preventing 
trauma of the central nervous aystem; Gauss packs. Cesk. gyn. 22(36] 


00053376-385 June 57. 


1, sen. pro, klinika wv Bratislave, prednosta prof. MUDr. Svetorar _ 
_Stefanik, , . 
(BIRTH INJURY, prev. & control 
Gauss packs in prev. of CES inj. during premature 
delivery, technic (Cz)) 
(CRNTRAL NERVOUS SYSTEM, wds. & inj. 
' prev, during premature delivery with Gauss packa, 


technic (Cz )) 
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PONT'UCH, &. (Bratislava, Zochova 5.) 


eee OE a 


Clinical significance of prolonged pregnancy, Cas. 2 
311-315 June 58, Ye Cas. gyn. 23(37] nod: 


; T. I. zen. por. kling v Bratislave prednosta vrof, Dr. Sv Stef - 
( in ’ . e anik, 


_ prolonged (Cz)) 
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PONT'UCH, A.3 ZAJACOVA, E. 
eeratessmenemnsccenetupenee gs . : 
Selective manngement of delivery of nln - 
TWN dae oat y of nlncenta. Cesk, gyn. 23[37] no.6% 


1. I. zen. por. klin, LYUK v Bratislave 
por. - prednosta prof. Dr. Sv, $ £ 
A. P., I. zen. por. Klin, LFUX, Brat ia lava, ae es 
(IABOR ae | 
euceee selective management of delivery of placenta (Gz)) 
delivery, selective management (Cz)) 
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2378. AN EXPERIMENTAL AND CLINICAL STUDY OF THE ANTI-EMETIC ACT- 
JON OF CHLORPROMAZINE - Experimentdine a klinické sledavame anti- 
omatick@ho idinky chlérpromazinu (Largactilu) - Pontuch A, and 
Toldy M,. b&éonwkej w hOrodn, Kling, Mratialava = TATISIT LEK. LIShY 
100) SOC (12-20) Grapha o Tables 4 : : 

The affective ematic dora of npomorphina was fount ist futile doga ta ve dtd 

Hadde. Aer adurinimtration of 14.00 tng, of chlarpromagine tha effective dasa of 

apomorphine roxe ta O40 ug tes (US 0.001), and after Qhomg. of chlorprimaging 

to 177.8 ug sng, (P< 0,02). . 
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PREDNA, A.; SPISIAK, J.;_PONTUCH, A 


The value of the buccal test in determination of sex chromatin. 
_ Cesk.gyn. 2640] no.1/2:117-120 F ‘61. 


ole sen.por.klin,lek.fak. UK v Bratislave, prednosta pts MUDr. 
Be Stefanik. 


(CHROMOSOMES ) 
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“PORTUCH, A.; SKLOVSKA, M. 


ee 
: - Coincidence of carcinoma portionis and ectopic granite Neoplasm, 
Bratisl.8 no.1:88-93 "61. 


{ 
Clinic of the Medical 


Fir ; 1 
1; First Gynecological and Obstetrica barca el Siechoolovaiia. 


t of. the Comenius University, 
Deportmen (PREGNANCY ECTOPIC compl) 
(CERVIX NEOPLASMS in pregn) 
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_PONTUGH, Anton,—doc. 


The secretion t of glandular hyperplasia of the endometriun. 
Cesk. gyn. DOLD) n0.624,9-452 sr ‘41. 


“L. I zen. pory Klin. LFUK v. Bratislave, préednosta dr. S.Stefanik. 
"(ENDOMETRIUM diseases) 
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PONTUCH, Ass ZAJACOVA, Boj SAPAK, K. 
encanta 


The problem of the stump after supravaginal amputation of 
_ the uterus, Cesk. gyn. 28 no. 53 337=342 Je 163. 


1. I.gyne-por. klin, lek. fak. UK v Bratislave, prednosta 
prof. dr. S, Stefanik, — 
(HYSTERECTOMY) (CERVIX NEOPLASMS) 
sora EPIDERMOID) (COLPOSCOPY) 
(CYTODIAGNOSIS) 
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__PONTUGH, ee cle 


Obstetrical problems related to the immunization of abc ais 
women, Cesk, gynek. 28 noo72462~465 S '63. 


1. I zenopor. Klin. lek. fak. UK v Bratislave, prednosta 

rof,. dr. 5. Stefanik. 

: ; (ERYTHROBLASTOSIS, FETAL) (EXCHANGE TRANSFUSION) 
(FETAL DEATH) (INFANT MORTALITY ) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4" 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4 


| SSE ABIES IEE BO PE EGS TE ET CEES EET SaaS APSE AY SEDE RE tPA GU POTS LC TEE TED HSE SEA OE 


.:PONTUGH, Ac 
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Intrauterine fetal death, Cesk.gynek, 28 no.8: 521-524, 0 "63. 


1. I. deh. a por. Klin. Lek. fak. UK v Bratis] 
e e e ° e ave redn ; ; 
dr. S. Stefanik. » prednosta prof 
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— PONTUGH, A.3 SKLOVSKA, M.; SAPAK, K. 


Intrauterine fetal death from data of the lst gynecological and 
Obstetrical Hospital in Bratislava fer the years 1951 through the 
ist half of 1962, Cesk.gynek. 28 no.8:3525-529 0 '63. 


1. I. zen. a por, klin, Lek. fak. UK v Bratislave, prednosta prof, 
dr. S. Stefanik, 
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PONTUGH,A.; CATAR,G.; ELISCHEROVA, Ko BARDOS,A.; ZAJACOVA, B.; SKLOVSKE Ms; 
~—“SAPAK Ke 3 SZOLD Le | 


Role of toxoplasmosis and listeriosis in the causes sof ashes 
labor. Cesk. gyneke 29 noe42262—265 My'64 


le i. gyne~pore klinika Lek. fak. UK (University ieiscilleie} 
v Bratislave ( prednostas prof. dr. S.Stefanik); Ved.lab. 
pares, Lek, fak. UK [University Komenskeho] v Bratislave a 
Ustav epid. a mikrob. Lek. fak. UK [University Konenskehe] v 
Bratislave (prednostaz docedre JeKarolcek). 
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| SAPAK, nae SKLOWSKA, Mes PONTUCH, A. 


_ Maisie aaa: . 
‘Little ‘cnown causes of prenature lator, Cesk. gynezx, 29 
S n0 668466-469 Ag "bbe. 


Mice gyns- pore klin, Lek. fak. Kar lovy University v “ Brati slave 
ek ee prof. dr. Se Stefanik)« 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4" 


"APPROVED FOR RELE 


513RO00 


1342210004 


-4 


: 3 guerre 


NERY Ero 


ASE: 07/13/2001 CIA-RDP86-00 


ORE aga, 


Obstetrical surgery and perinatal mortality. Cesk. gynek. 
- 29 n0.6:534-545 Ag "64. 


1, Gyn.-por. klin. Lek, fak, University P.J. Safarika v 
Kosiciach (prednoste doc. dr. K, Poradovsky, CSc,) Gyn.- 

por. klin. Lek. fak. University Karlovy v Plzni (prednosta 
prof. dr. V. Mikolas); Gyn.-por. klin. lek. fak. University 
J.E. Purkyne v Brne (prednosta prof. dr. L, Havlasek [deceased }) 
a Gyn.-por. klin. Lek. fak. University Komenskeho v Bratislave 
(prednosta prof. dr. S. Stefanic). 
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PONTUGH, Ae (Bratislava, Zochova 5) 


Dengeks of pharmacotherapy in pregnancy. Cask. gynek. 30 nol: 
43-46 Mr't65. 


The clinician's marginal remarks on uterotonics. Ibid. :77-78 


1. I. gyne -por. klinika Lekarske fakulty University Komenskeho 
v Bratislave (prednostat prof. dr. S. Stefanik). 
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PONTUCH,..; BRUCHAC,D. 


iatonateey methods in gynecology and obstetrics. Introduction. 
Cesk. gynck. 30 noel 87-88 Mr'65. 
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PONTUCH, A. (Bratislava, Zochovs 5) 


Menopausal endometrium in the histomorpnol 
picture. Cesk. gynek. 39 noeG:472-475 AE 


1. Ie gyne~por. klin. Lek, fak, Univerzity Komenskeho v Bratisiave 
(prednosta prof. dr. S. Stefanik). Submitted January 7, 1965. 
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PONTUCH, Ae SAPAK, K.; SKLOVSKA, M.; SASKO, A. 


Consultation services of allied disciplines in our clinical 
material. Cesk. gyno. 30 no.9:708-711 N '65. 


1. I. gyn.-por. klinika Lekarske fakulty Univerzity Roagnekene, 
v Bratiglave (prednosta prof. dr. S. Stefanik). 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4" 


faves Si TSS sie ese eras (Eb SYST GLY CORTE 


"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4 


POUT Lily As KOSESKY, L, Technicka epolupraca JL 


Reema eR 


femarke on the elinical value of the rat test. ¢ 


Re 
44 10638153-156  Ap'65. 


1. I. gyn. -por. klinika Lekarske fekulty Univers ly Komenakeho 
v Bratislave (prednosta: prof. dr. S. Stofanik). 
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PONTUCH, A.; SKLADAN, D.3; BALON, K. 
_Long-term hospitalization in the prevention of premature pregnancy 
- termination. Bratisl. lek. listy 45 no.J1:680-€84 15 Je '65 


1. I. zenska a prodnicka klinika Lekarske fakulty Univerzity 
Komenskeho v Bratislave (veduci: prof. MUDr. S. Stefanik). 
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‘PONTUCH, F.; GAZAREK, F.; DRAC, P.; POKORNY, J.; UHER, M.; HRADECKY, L.; 
KOHOUTEK, M.; ZIDEK, J.; CECH, E.; CERVENKA, J.; NEMSC; 
NOVAKOVA, J. 


Perinatal mortality in premature labor. Cesk. gynek. 29 
no.6:459-466 Ag '6d. | 


1. I. gyn.-por. klin, Lek. fak. University Komenskeho v 
Bratislave (prednosta prof. dr. S. Stefanik); Gyn.-por. : 
klin. Lek. fak. Palackeho University v Olomouci (prednosta 
doe dr. F. Gazarek, CSc. ): Gyn.-por. odd. Mestskeho ustavu 
narodniho zdravi v Brne (veduci MUDr, Nemec); I. gyn.-por. 
klin. Lek. Fak. University J.E. Purkyne v Brne (prednosta 
prof, dr. L, Havlasek [deceased]); II. gyn.-por, klin. Lek, 


fak, University J.E. Purkyne v Brne (prednosta doc. dr. M. Uher, 
CSc.); Gyn.-por. klin. Lek, fak, Karlovy University v Plani 
(prednosta prof. dr. V. Mikolas); I. gyn.-por. klin. Fak. vseob. 
lek, Karlovy University v Prahe (prednosta prof. dr. K. Klaus, 
DrSc.); Gyn.-por. klin. Lek. fak. University P.J. Safarika v 
Kosiciach (prednosta doc. dr. K. Poradovsky, CSc.). 
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‘'BELOV, N.D.; RAKULIN, I.Ye.; ALESHIN, L.1.; SERECIN, 1.1.3 FOGODIN, 
— A.1.3 PONTYAR; A.A. 3. PETRUKHOV, P.1., red. 


TOF} 


‘{Georgievskaya Highwa: sith track vavemen* made of reinforced 
concrete slabs in the Belozersk. Logging Enterprise of Vclogda 
- Province} Georgievskaia avtomobil'naia doroga s koleinym po- 
krytiem iz zhelezobetonnykh plit v Belozerskom lespromkhoze 
Vologodskei cblasti. Vologda, Severo-Zapadnoe knizhnoe izd-vo, 
1964. 36 p. eae (MIRA 18:5) 


. 1. Nauchnoetekhnicheskuye obshchestvo lesnoy promyshliennosti i 
lesnogo khozyaystva. Vologodskoye oblastnoye pravieniye. 
2, Belozerskoye lesopromyshlennoye khozyaystvo (fo: Pagegite 
. Pontyar, Petrukhov). 
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POHTYOS, Odon, dr. 
atfaslt sgesgu NING! ath 
Consequences of gastroenteroanastomosis as an individual | 
operation i in peptic ulcers. Magy. sebeszet 9 no.3: 2162-166 June 56 


1. A Csornai Jarasi Tanace Korhaza (igazgato: Kaviosky Pa; dr.) 
Sebeszeti Osztalyanak (Foorvos: Pontyos Oden dr.) agiopenye. 
(PEPTIC ULCER, surg. 
Enstroenteroanacsomoats. postop. recur. & compl. (Hun)) 
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“MATOS, lajos, dros PONTYOS, _Odon,. dr. 5 FILEP, Gyula, dr. 


Prevention of voniting after anesthesia with Dimenhydrinate (Deadalon). 
Magy. sebeszet 14 no.6: 394-398 D '61.. 


1, A Csornai Jaraai Tanacs Korhaza (Igazgato: Sik Laszlo dr.) Sateaeett 
Osz talyanak (Foorvos? Pontyos Odon dr.) kozlemenye. 


(VOMITING ther)  (DIMENHYDRINATE ther) 


(ANESTHESIA compl) 


APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001342210004-4" 


2pP PROVED FOR RELEASE: Ori te) 200t CIA-RDP86-00513R001342210004-4 


NS Bet Ss RAL eee 


SLES gM SERS AES VES PES ANE aa 


Pratea elas iostees SOUT, A.D., szaveduyushchiy. 


latedrelationaiiap of group and defensive responses to heat exchange. Trudy 
Inst. fisziol, 1213-140 "52. (MLRa 6:8) 


1. Inboratoriya ekologicheskoy fiziologii. 
(Conditioned response ) (animal neat) 
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ponerse AG. 
poeas Serent Rat ete 


- Reflex regulation of gas metabolism in group assemblages of rodents 


during the nesting period of development. Trudy. Inst. ‘fiztol. no.2! 
490-502 "536 en 725) 


1e Pere rye ekologicheskoy fistoloets (saveduyuehchiy - ‘ DB -Slonin). 


Rodentia). (Ref lexes) . 
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PONUGATEVA , AG. 


Vetere na, at SMES oA Pain 


Olfactory analyser and the grubbing activity of rodents. 
Zool.zhur. 33 no .4:669-875 Jl-dg *54. (MLRA 7:8) 


1, Latoratortys ekologicheskoy fislologit Institute fiziolo- 
gil im. 1.P.Pavlova.. 
(Rodentia) (Smell) 
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PONUGAYEVA. A,G.; TRUBITSYNA, CG.A. 
Changes in gas exchange in sheep. Trudy Inst.fiziol. 4:171-175 '55. 


- 1. Laboratoriya ekologicheskoy fiziologii.Zaveduyushchiy A.D.Slonim. 
(Sheep) (Respiration) ; 
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| _POVUGAYEVA, Ae Go. 
rin the g,the= 


Role of the cheek pouches of the golden hamste 
ring of food. Opyt. izuch. reg. fiz.ol. funk. 62146-153 '63 
(MIRA 1733) 


il Laboratoriya ekologicheskoy fiziologii ( zav. = prof. AD. | 
Slonim) Instituta fiziologii imeni Pavlova AN SSSR. 
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PONUGAYEVA, Antonina Gavrilovna; SLONIM. A.D., otvered.; NATAROVA, N.V., 
——___-—--- pad izd-va; KRUGGIKOVA, Hebe, tekhn.red,. 


[Physiological studies of instincts in mammals] Fiziologicheskie 
_ dssledovaniia instinktov u mlekopitaiushchikh, Moskva, Izd-vo 
aked..nouk SSSR, 1960. 180 p. (MIRA 13:12) 
(Instinct ) 
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aA foe 85=58=7-15/45 
AUTHORS ¢ Sokolov, P- Deputy Chief of the Saratosvskly aeroklub 
(Saratov Aerocilub) $ and_Ponukalins ++; Senior Pilot-Inspector 
Saratovskiy oblastnoy komitet DOSA DOSAAF oblast Committee) 
(Saratov) . 


TITLE: ‘Hagh Achievements in Sports (Za vysokiye sportivnyye 
dostizheniya) 


PERIODICAL: Kryl'ya rodiny, 1958, Nr 7, Pp 11 (USSR) 


“ABSTRACT: The authors describe Komsomol. and youth training for the 

Spartacus Games in Saratov. In the spring of -1958, more than 100 

sportsmen were trained in gliding in the BRO-11 glider. ae 
Personalities mentioned include S.Safronov, Hero of the Soviet Unions 
Reserve officer Pp. Chepinoga, Hero of the Soviet Union; . and pilot- 
4nstructors ‘A. Kerkhon, A- Kokorin, Yu. Yegorov, v. Karshin, and © 
Yu. Meshkov. 


ASSOCIATION: Saratov Aeroclub and Saratovskaya oblast DOSAAF 
Committee 
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SKRYNNIK, Vladimir Nikitovich; SOTNIKOV, Ya.1.> ved. red.} 
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(Design of automatic lines consisting of machi 

survey of foreign engineering] Proektirovanie 

linii iz agregatnykh stankov; ©bz0T zarubezhno 

skva, TSentr. jn-t teknniko-ekon. 4nformatsii, 1962. 
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REZNIKOV, V.M.; SVIDERIK, G.V.; LEVDIKOVA, V.L.; PONUROVA, G.D. 


Ultraviolet spectra of condensed lignina, Zour.prikl.khim. 36 
no.621314-1322 Je '63, (MIRA 16:8) 


1. paiaoe! tekhnologicheskiy institut, g. Kragnoyarsk, 
(Lignin—spectra) 
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PONURUYA, Ve A. 


"The Fotility of Nerve Process and Iis Development, by F 
in Rabbits, Dogs, and Lower Monkeys." Cand Biol Sei, Tentherad State 


Pedagogical Inst, Leningrad, 1953. (RZhBiol, No 1, Sep 5L) 
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